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CLAIMS 




What is claimed is: 

1 . A magnetoresistandb sensor structure comprising: 
a magnetoresistance sensoJ having a sensor surface plane and comprising 

'ee layer; | 

an upper antiferromagnetlc layer overlying at least a portion of the free 
layer; and 

an upper ferromagnetic kyer overlying and contacting at least a portion of 
the upper antiferromagnetic laylv on a contact face lying parallel to the sensor 
surface plane, so that the upper lantiferromagnetic layer lies between the upper 
ferromagnetic layer and the free layer. 

2. The magnetoresii tance sensor structure of claim 1, wherein the 
upper antiferromagnetic layer is PtMn and the upper ferromagnetic layer is CoFe. 

3. The magnetoresistance sensor structure of claim 1, wherein the 
magnetoresistance sensor is a ^ant magnetoresistance sensor. 



4. The magnetore: 
upper antiferromagnetic layer 
portion of the free layer that is 



Istance sensor structure of claim 1, wherein the 
and the upper ferromagnetic layer overlie a first 
ess than all of the free layer, and further including 



a cap layer overlying a second portion of the free layer. 



5. The 
magnetoresistance sensor is a 



magnetoresistance sensor structure of claim 1 , wherein the 
unnel magnetoresistance sensor. 



6. The magnetore istance sensor structure of claim 1, wherein the 
upper antiferromagnetic lay^r and the upper ferromagnetic layer overlie 
substantially all the free layer! and further including 



a cap layer overlying me upper ferromagnetic layer. 
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7. A magnetoresistance sensor structure comprising: 
a magnetoresistance sensor having a sensor surface plane and comprising: 
a lower antiferromagnetic layer, and 
a free layer overlying the lower antiferromagnetic layer; 
an upper antiferromagnetic layer overlying at least a portion of the free 
layer; and 

an upper ferromagnetic layer overlying and contacting at least a portiony6f 
the upper antiferromagnetic layer on a contact face lying parallel to the sec 
surface plane, so that the upper antiferromagnetic layer lies between the^pper 
ferromagnetic layer and the free layer. 
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8. The magnetoresistance sensor structure of claim 7, wherein the 
lower antiferromagnetic layer and the upper ferromagnetic layer are^made of the 
same material. 



9. The magnetoresistance sensor structure of cl 
lower antiferromagnetic layer and the upper antiferroma 
PtMn. 



10. The magnetoresistance sensor structure^f claim 7, wherein the 
upper ferromagnetic layer is CoFe. 

11. The magnetoresistance sensor strucmre of claim 7, wherein the 

n 

magnetoresistance sensor is a giant magnetoresistance sensor. 




7, wherein the 
layer are both 



12. The magnetoresistance sensor |;tructure of claim 7, wherein the 
upper antiferromagnetic layer and the uppeyferromagnetic layer overlie a first 
portion of the free layer that is less than all of the free layer. 



13. The magnetoresistance semor structure of claim 7, wherein the 
upper antiferromagnetic layer and the upper ferromagnetic layer overlie a first 
portion of the free layer that is less thaniall of the free layer, and further including 
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a cap layer overlying a second portion of the free layer. 



14. The magnetoresistance sensor structure of claim 7, wherein the 
upper antiferromagnetic layer and the upper ferromagnetic layer overlie a first, 
portion of the free layer that is less than all of the free layer, and further includir 

a lead layer overlying the upper ferromagnetic layer. 

15. The magnetoresistance sensor structure of claim 7, wh^ein the 
upper antiferromagnetic layer and the upper ferromagnetic layer ovedie a first 
portion of the free layer that is less than all of the free layer, and further including 

a lead layer overlying the upper ferromagnetic layer, and 
5 a cap layer overlying a second portion of the free layer. 

■IT 16. The magnetoresistance sensor structure of claim 7, wherein the 

. / 

tsj magnetoresistance sensor is a tunnel magnetoresistance sensor. 

m 

f3 17. The magnetoresistance sensor structure of claim 7, wherein the 

Upper antiferromagnetic layer and the upper ferromagnetic layer overlie 

substantially all the free layer, and further including 

13 / 
{■y a cap layer overlying the upper ferromagnetic layer. 

iu / 

o / 

□ 1 8. A magnetoresistance sensor structure comprising: 

a magnetoresistance sensor having a sensor surface plane, a transverse 
direction lying in the sensor surface plan^^d a longitudinal direction lying 
perpendicular to the transverse direction .and in the sensor surface plane, the 
5 magnetoresistance sensor comprising: / 

a transverse biasing stackincluding a lower antiferromagnetic layer, 
and / 

a free layer overlying/the transverse biasing stack; and 

a longitudinal biasing stack^overlying the magnetoresistance sensor, the 

/ 

1 0 longitudinal biasing stack comprising: 

an upper antiferrjpmagnetic layer, and 
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an upper ferromagnetic layer overlying and contacting aj^east a 
portion of the upper antiferromagnetic layer on a contact face lying Mrallel to the 
sensor surface plane, so that the upper antiferromagnetic layer between the 
1 5 upper ferromagnetic layer and the magnetoresistance sensor .X 

19. The magnetoresistance sensor structure^of claim 18, wherein the 
magnetoresistance sensor is a giant magnetoresistance sensor. 



20. The magnetoresistance sensor^tructure of claim 18, wherein the 
magnetoresistance sensor is a tunnel magnetoresistance sensor. 
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